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Characteristic Range
Color brown
pH 9.2
COD, mg /L 730
BOD, mg/ L 150
TS, mg /L 6375
TSS, mg /L 1500
VSS, mg /L 719
Turbidity, NTU 68.33
Phosphate, mg /L 10.51
Sulfate, mg /L 178.67
TKN, mg /L 34.2
TKN, mg /L 23.8
Nitrite, mg /L 1.4
TN, mg /L 59.4
Choloride, mg /L 22.33
EC, mS/cm 12.53

Table 1. Chemical and physical characteristics of leachate

Slp s oS eslul zepH dews 4 YO°C sles s pH
A oslial Jlo i) S5 g Aol 5l sl ol a5l PH ol
JS <lasl= o35 (Biochemical Oxygen Demand) BODs
e Ol 5 OT s bl i, Gy S s
O LIS 5 Ol g oo ml o ms colansd alis [10] al
A S 610l (Palintest 8000, England) (s e s 5
Eutech ) s <5508 olSiws om0 ol e &) 508 Ol
'NTU 15 )3 pla o3 oo L (TB 100, Singapore

sl ol SOl s Lo iy GUlE e
(0528 5 HO2 O3) ol sla figy ad is O genldlS]
5 05 ) KBS 5 (H20/UV 5 0gfUV) e s
oy 4 85 ol (05255 550 biagis 501 5 (TIO/UV
S gl [2] Wsd oty 25 LS 55 IS0, A 5
H202/05 H0/UV O5/UV L3 5l a5 2 O goilienS|
3ok Bl adad Gl WlS e Ogmigs 5 Omd
Al peS b e a4 pslie 5 e glae Y]
f oS b iy O gl ST sladiy 3 51 S [3] L eslinud
58T T LUV andl oS 5 05 o3lital o3 2.8 5 5b
oSS Ol g as ans S ans L s Al b ol .ol (H202)
A b Sy pl o [A] el 4Bl (ol anw g akas
3350 oSS M SO S s GOA LUV el
£5S1 Ol LS o5l 3 J S o Laiena | O
oS s Y0L e b s UV el 34 S 5
Els 02 LS M5 JeSaodes Il 5 ensed ol
AemST 15 0T 5 esls (ST Lty VT b JenS 5 den IS0,
Sl o 155 b i 53 850l 4 (65 55k S
Al o3 JeeS s Jlé adlGsl,; A5 ol J o8 5550 5
il 3 5 [B] el HoO2 (55l Jsme 0 UV 5 20
ORIBL s ploend 58 O gl ST Al B 03 e S
IS, chle il o iy sl L5 Olye
33 e Lol VT Gl e s 21380 i 5 5 JonS 550
H20; .ol 0T S5l H202/UV i) 2 e a5 51 [6]
SV Pl e w5558 LAl s 4 o)y 4 Ll 5 e
ol Omer 2 s o JS) S5 OT s O
ot o2 W5 0s ) GlS 5 G LIS e S
ooy sheslaad L 0lea 5 Mostafaii [7] das  jals
Jowe 423 COD 51 a3 VY 5 K 51 dsj3 AV HZ02/UV
Ol Kaa 5 Del Moro [8] s sed bl |5 Ol g8 S5 S 048>
Sheslaad Lty o8 e il adad (clags 55 5
S 2l Lol s S andlas 4 iy O gl LS| gla s

JLJJMJHZOZIUV c&L@J‘J@HZOZ J‘LJJMMLEAJJ

243

1 Nephelometric turbidity unit



\V‘\-\JLA/Y e)l.a.i/r.hw 093

e Olas (pdige (p s — el als

"o tslesl (b il 5l asliad LUV L il 05
bl bl 5 b as an § L s o554e(DOE)
oslitl mlans ey By i 25 Ol e 4 (CCDY (s 5
SAlS mhaw 0 53 o Sate a m b pl s el el
Wé@ﬂ?}oﬁ)@.+ac+\ Al T RS W
RSM (5,5 Wa fass bl 5oedd duaS ladsly

e 63,51 (V) Jsdr 53 5 Lol wlbss]
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Range and Level

Independent

variables -a -1 0 +1 +a

pH 3 45 6 75 9

H,0, Dose, mL/L 05 15 2 25 3

Vv conactime, 20 45 70 95 120

Table 2. Experimental ranges and levels of the independent
variables
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Fig. 1.Contour plots of COD removal percentage with respect
to (a) pH and H202 dose; (b) H202 dose and UV-Contact time
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e Olas (pdige (p s — el als

<38 5 K, 5 COD Gl usbyls U1 05050 Jol s Y Jsr

Response Parameters Sum of df Mean — F- P- value
squares square  value
Regresion 11 9 012 53/39 2'0001
Main
influences of 0.23 3 0.077 1.37 0.2871
factors
coD ;Qz'tléfgce“f 0.32 3 011 241 01137
removal, % -
Quadratic
influences of 0.55 3 0.18 80.22 0.0001
factors
Residual 0.016 6 0.0003 - -
Lack of Fit 0.0007 5 0.0001 0.46 0.7957
Sum 13.73 20 0.69 - -
Regresion 371.73 9 41.30 18.89 <0.0001
Main
influences of 19543 3 6514 526 0.0102
factors
Influences of
Color factors 151.26 3 5042 1397 0.0002
removal, %  Quadratic
influences of 25.05 3 835 3.82  0.0465
factors
Residual 21.58 6 36 - -
Lack of Fit 0.91 5 0.18 0.044 0.9981
Sum 2846.05 20 4423 - -
Regresion 2534 9 28166 3198 <0.0001
Main
influences of 17785 3 563.62 11.28 0.0003
factors
Turbidity ~ Ifluencesof o031 3 15677 548 00117
removal, factors -
NTU Quadratic
influences of 28379 3 946 10.74 0.0018
factors
Residual 51.58 6 8.6 - -
Lack of Fit 36.48 5 7.3 0.71 0.6434
Sum 20408 20 1020 - -
Table 3. The ANOVA results for response parameters
C)JJJSJ&)‘CODJ&J.p):@.lﬂﬁf\)y;bu—iJj.«\}.
Response  Modified equation R? ?gjusted- ;‘;'J“Ste"‘ Adeqqate Std. Mean CV
precision  Dev
Y =1.72-0.097A-8.305E-003B
0.033C-3.610E-
003D+0.022AB+ 5.951E-
COD 003AC+3.617E-
removal,  003AD+0.043BC-0.040BD+ 0.9770 0.9613 0.9288 19.84 0.048 0.79 6.03
% 0.042CD- 0.019A2-5.773E-
003B2-6.869E-003C2-2.161E-
003D?
Model Y = 79.22+0.11A-0.45B-
Color 1.64C-0.60D-0.24AB+7.96AC-
removal,  /-54AD+1.55BC- 0.9444 0.8944 09064  16.42 148 11.07 1335
% 2.05BD+4.75CD-6.74A2-
2.29B2-1.84C2-0.14D?
Y = 25.54+3.42A+3.31B-
Turbidity, 4.28C-0.70D+2.41AB-5.34AC-
NTU 4.88AD-2 97BC- 0.9664 0.9362 0.8636 21/388 297 2982 9.9

5.87BD+0.20CD

Table 4. Equation related to removal percentage of COD and color and turbidity
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Fig. 2.Contour plots of color removal percentage with respect
to (a) pH and H202 dose, (b) H202 dose and UV-Contact time
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Fig. 3.Contour plots of turbidity with respect to (a) pH and
H202 dose, (b) H202 dose and UV-Contact time
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Factors Predicted values Experimenl values
pH H202 uv Desirability  COD Color Turbidity, =~ COD Color Turbidity,
mL/L Contact removal, removal, NTU removal, removal, NTU
time, min % % % %
75 2.30 95 0.889 12.32 16.70 21.38 15.55 17.05 19.80
75 2.19 95 0.882 12.81 17.35 23.68 16.5 18.60 2191
75 1.91 95 0.870 13.06 18.94 28.58 17.1 21.03 30.91

Table 5. Desirability option for removal of COD%, Color% and Turbidity
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Abstract:

Continuous population growth and enhancement of human life have led to an increase in waste production.
Thus, waste management has become a problem of many countries. Over recent years, organic wastes
management policies have been increasingly tending toward recycling. Compost process is widely applied to
transform wastes into fertilizers, in which leachate management is a problem due to its adverse effects on the
environment and human health. Control, collection, disposal, and treatment of leachate requires a special
attention to prevent soil, surface and ground water contamination. The leachate contains toxic organic
compounds and phenolic compounds. The first are resistant to biodegradation, nitrogen, aromatic and the latter
threats human and aquatic life. This is why the leachate requires chemical treatment including advanced
oxidation processes (AOPs). Combining UV radiation by the hydrogen peroxide (H20.) is one of the advanced
oxidation processes. During photolysis, UV radiation directly breaks down a complicated compound to more
simple ones, by more energy than the compound binding energy. High energy cnsumption enhances the costs
of this method. So it can be improved economically by controling parameters including pH and UV contact
time that affect oxidation process.

The leachate effluent was prepared from composting plant, Golestan, Iran. The leachate was characterized
immediately after transferring to the lab. Furthermore, samplings were carried out three times to measure COD,
BOD, total suspended solids (TSS), and turbidity of the stored samples. Total nitrogen contents of unviable
cells were analyzed by Kjeldahl determination (2300 Kjettec Analyzer Unit, Foss Tecator, Sweden). The RSM
approach used in the present study was under a CCD approach including four independent variables; initial
pH, H.0; and UV contact time. The design consisted of 2 factorial points augmented by 2k axial points and a
center point where k is the number of variables. The two operating variables were considered at three levels;
low (-1), central (0) and high (+1). With the RSM approach, ANOVA was carried out for a second-order
response surface model. The significance of each coefficient was determined by the F-values and the values
of probability (prob>F). The larger the magnitude of the F-value and the smaller the p-value, the more
significant the corresponding coefficients. Values of ‘prob> F, less than 0.0500, also indicate highly
significant regression at a 95% confidence level. A total number of 20 experimental runs was set.

Optimal condition obtained for H,O,/UV process were of initial pH 7.5, hydrogen peroxide of 2.3 mL/L, and
UV-contact time of 95 min. In these conditions, the removal rates of COD and color and turbidity for H.O./UV
process were 12.32%, 20.83%, and 8.68 NTU, respectively. The RSM applied in this study can present the
effects of the operating variables as well as their interactive effects on the responses. In the present study, most
effective factors on the advanced oxidation process including pH, hydrogen peroxide dosage and UV-contact
time were tested. The results indicated that the H.O»/UV process has been successful in reducing turbidity but
not in COD removal efficiency.

Keywords: Compost Leachate, wastewater treatment, AOPs, H,O,/UV.
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